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(1) Necessity or purpose

Necessity or Purpose America EU Japan
Reliability of power Supply @
Reduction of investiment in plant and equipment
. . . O
Reduction of erection period
Reduction of energy cost @ @

To keep environmental condition
(ex. Reduction of Co,)

To ensure diversity of energy supply

Power supply to island and/or remote place @




Microgrid in Japan

(2) Future plan of Japanese government for spread of

renewable energy resource

Changes for the Better

Generator vear 2000 2010

PV 330MW 4.8GW
WT 144MW 3.0GW
Generation by biomass waste 70MW 330MW
Generation by combustible waste 1.0GW 4.2GW

(3) Support Program

* METI(Ministry of Economy, Trade and Industry) and Ministry of
Environment support to develop micro grid

- Budget of METI

- Budget of Ministry of Environment

120M$ / this year
15M$ / this year
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(4) Objectives of the 2030-year of PV-system Installation plan

(GW) 90
— 82.8GW
80 Objectives of the 2010-year 21.4B$
20 of PV-system Installation plan
@ Residential Energy 3.9GW
60 number of PV installed 1M system
20 @ Public system & Industrial system
40 0.9GW
number of PV installe 18k system
30
20
4.8GW
10 0.3GW 4.5B$
O & *-—
1996 2000 2010 2020 2030
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(1) Melco classfies micro grid into 3 groupes

Generation S Market
capacity Fuel Application size

Large Scale 1000MW | heavy oil and/or coal | Industrial complex 10-20
Middle Scale 100MW heavy il and/or coal Industrial park 100

renewable energy

-small area network
Small Scale 10MW | renewable energy -condominium 3000
-island and remote area

(2) Four jobs are in progress

Sponsor Existing state
Microgrid project in Hsinchiang :
Uighur Autonomous Region, China METI Under operation
Microgrid project for Aichi EXPO METI Under operation
Microgrid project in Hachinohe-city | METI Under production in Melco’s

works

Microgrid project for condominium | Ministry of This program starts at this April
Environment

Microgrid project in Oki-island METI Feasible study starts at this April




Melco’s Activity

(3) Basic system configuration of Microgrid

< Power Network >

Changes for the Better

Power Line
Power Generato Power and
Using renewable Heat Heat Load Power Load
energy Storage
Steam and/or iot-waters pipe
Energy Management System
Y V'V ¢ IT Network \ 4 \ 4

‘ Power flow control at connection p& @ergy Balance Control in Microgrid ’

Microgrid 1




Melco’s Activity

(4) Operation Mode of Microgrid

Changes for the Better

Feature

Note

1.Main purposes are
-reduction of energy cost

When blackout occurs
In power network,

Connection - reduction of Operation mode of
Mode environmental burdens | Microgrid changes from
2.Generator operation connection mode to
:P-6(orP-Q) control island mode:.
1. Main purposes is to keep
-reliability of power supply
Island Mode

-power quality
2.Generator operation
:F-V (or P-V) control

P: Active power
F: Frequency

Q: Reactive power
V: Voltage

0: Power facter
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(5) Melco’s products

® Renewable energy technology

Biomass

® Power electronics

5

R ﬂ - Inverter

T

s R T

Device

T

® EMS

Microgrid L
é
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(1) System Configuration

PV 50 kW

BT
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(2) Overview of Generation System at Sewage works

(Capasity:6000m3)
(Steam production:1t/h)

Gas Engine Generator Area

11
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Microgrid Project in Hachinohe-City  Crhanges for the Better

(3) Renewable Generators

8kW WT Generator

10kW PV t ' '
0 System (installed at primary school)

(installed at roof of city office and Junior high school)

12
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(4) Energy Management System

Power Network

line

Connection H

Metering system

/

=

line

Micro Grid

\

Load

Load

holder

Load battery

Connection
Private
. powi line E E

PV

Control command

WT

Digestion gas
boiler

Wood chip
boiler

Digester chamber

Digestion gas

Load forecast
(Electric power and Heat)
Plan for demand and supply
(in every 30 minutes)
EDC _
Metering
(P.Q,V,F)

\ 4

——————

Boiler

»| GE

v

v
< Microgrid
N

——

13



}‘EALHSECU%I'CSHI Microgrid Project in Hachinohe-city  Changes for the Better

(5) Power System Analysis

(A) Inrush current of Induction Moter

Inrush

Inrush

140 ¢
130 |
120 |
110 -
100 |
90 -

80 |
70?"‘#

Inrush current for elevator (IM:15kW)

;

10:08:43 10:08:47 10:08:51 10:08:55 10:08:59

250 ¢
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210 [
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170 E
150 F
130 §
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90
70

Time

Inrush current for Air condition (IM:37kW)

éilTl#

14:02:51 14:02:55 14:02:59 14:03:03 14:03:07

Time

(B) Frequency drop caused by inrush current

(a) Induction Moter for elevator
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Microgrid in Hsinchiang Uighur
Autonomous Region, China

Changes for the Better

1. Electric Power Generation
Engine Generator 100kW

\
Distribution line
Switch Room
Shop and || Village
Restaurant Office
_- I I 380V
distribution
.\ eeder Line
woa sy gl | g e Sl e TR T e
’;,,“B
# H O 8o#
————
Home consumer
(40 families) > 100 m—Dower consumption
= e Py | —

1 2/3 4 5 6 7.8 9 10 11 12 43 14 15 16 1718/ 19 20 21 22 23 24

PV 70kwW o )
BT 80kW (400kWh)
250kW o — STime
2. Peak Load 90kW (at nighttime)

3. Distribution feeder 380V /500m

Load and Generation curve
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- Microgrid in Hsinchiang Uighur
ELECTRIC Autonomous Region, China

Changes for the Better
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- Microgrid Project for condominium

(1) System Configuration

________________________

Power Network

- Generation
plan

- Reporting
- Accounting

- Load forecast

i o -
e \\% Internet

Condominium

T R

Connection Line

- EDC v

- Power flow control at
connection point
- metering

Router
_— Generator & Battery
Local
controller | [=
.\ _
e Hause C.......Haouse D. ..
Heat Storage[ %2 _ 3
LAN = N R

—@

=~

Changes for the Better
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(2) Model condominium

High-rise apartment building

35.5m

Low-rise apartment building

e "1
Tk

12m

Ar\]y

#4m -~

L

(Note) GE:Single Phase

52m

Elevator

Switch Room

Power
Network

Gas Engine Generator
(10KW x 12units)

FC:Fuel Cell
1KW x 100units)

Single phase
Power Line [T B B
(100/200V)

Power network in condominium

—HooHLoad|| [He©oHLoad|| HeeHLoad
—tHiooH FC —o OoH FC —ooH FC

[ce] [ce] | [oE] [cH]

Three phase
Power Line

(6.6KV) %
Invetor Light for
common
J_ use
— Elevator n?uction Moée
High-rise of Rempan
Battery Lo%v-rise Airconditioner 18




